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Background 

The mechanisms underlying hibernating myocardium are 
controversial. Whether de-oxygenation occurs at rest 
and/or stress in severely dysfunctional viable (i.e. hiber- 
nating) myocardium is currently unknown. By utlising 
the paramagnetic properties of deoxy-haemoglobin, blood 
oxygen level dependent magnetic resonance imaging 
(BOLD-MRI) can detect oxygenation and myocardial 
ischemia. We applied BOLD imaging to examine the 
pathophysiological relationship between coronary steno- 
sis, regional wall motion abnormalities, ventricular scar 
and myocardial oxygenation in hibernating myocardium. 

Methods 

BOLD imaging was acquired at rest and stress after 5 
minutes of administration of adenosine (140 |ig/kg/min) 
and assessed quantitatively (using a BOLD signal inten- 
sity index [stress/resting signal intensity] in 11 patients 
pre and median of 8 months (207, 299 days) post revas- 
cularisation. Late gadolinium (LGE) images were 
acquired using a Tl weighted segmented inversion 
recovery sequence and regional wall motion abnormal- 
ities (RWM) were scored pre and post revascularization 
using standard criteria. All segments were matched for 
BOLD, RWM and LGE analysis. Significant stenosis 
were classed as >50% by QCA. 

Results 

BOLD signal intensity (SI) for the overall group 
improved from -5.1 ± 17.0 at baseline to 4.5 ± 11.2%, 



post revascularization (p = 0.001). 32% of segments eval- 
uated did not have a significant coronary stenosis, 45% 
had significant stenosis and 23% had stenosis with col- 
laterals. There was an inverse relationship between delta 
BOLD SI (difference between stress and rest BOLD SI) 
and the presence of significant coronary stenosis (p = 
0.03). Post revascularization, there was an improvement 
in the RWM score (p < 0.001). 72% of total myocardial 
segments were dysfunctional (RWM score >1) before 
revascularization, and 46% of segments improved con- 
traction post revascularisation. Significantly, segments 
that showed an improvement in RWM score of >1 post- 
revascularization ('hibernating segments') also demon- 
strated a significant improvement in delta BOLD SI 
from -3.7 ± 11.2 to 4.5 ± 14, p = 0.03. There was no 
change when we excluded segments with >75% trans- 
mural hyperenhancement. 

Conclusions 

The noninvasive assessment of myocardial oxygenation 
by BOLD imaging offers valuable insights into the 
pathophysiology of hibernating myocardium. Although 
preliminary, our results indicate that the BOLD 
response is impaired in hibernating myocardium and 
that oxygenation is not down regulated in these myocar- 
dial segments. 
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